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Learning Objectives

V Understand advantages and limitations of wastewater sequencing
for SARE0\,2 variant survelllance

V Describe how the aggregation of surveillance data for wastewater
differs from clinical testing data

V Describe a laboratory workflow for wastewater sequencing and
additional tests that precede sequencing analysis
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Presentation Outline

AWastewater surveillance and programs overview
ASurveillance site selection for FDA project
ADetection and characterization testing workflows
ASARS0V2 monitoring trends 202& 2022
ATrending variant proportions in wastewater
AFuture directions
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Why Wastewater (WW) Surveillance?

AUp to 80% people with COVID shed virus in their/g éﬁﬂl% ;\

feces

AWW can serve as an early warning systeqt4 #I QA A
days prior to clinical case increases T4\ j\
A Capturesasymptomatic infections &

Alndependent of healthcarseeking behavior and testing \%
access

AAn efficientpooled sample of community infection level |
ADatais available quickly

AFlexible testingplatform that canbe leveraged for
multiple pathogens
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National Wastewater Surveillance System

AEstablished in 2020 e
ATrackinghe presence of SARSV2 in e &L gt
US wastewater N S W I RY ...
A 46 states, 5 major citie® territories 0 AL
ACommercial testingontract; 335 .
sites nationally )L
A>83,000 unique WW samples SO . |

representing more than 130 Million
peopleC ~50% of AMErICaNS ON @  Ouewsie @wmwiss ounwms  onwsm om0 @m0
sewer System CDC COVID Data Tracker: Wastewater Surveilla
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https://covid.cdc.gov/covid-data-tracker/#wastewater-surveillance

Virginia Wastewater Surveillance

ASARS 02 Wastewater Surveillance
Sentinel Monitoring Program X
Alnitiated 9/21/2021

A 25 sentinel monitoring facilities
performing once weekly collection O

AAggregate data reported to CDC
A Sitespecific data reported to utilities

OnNewsite @0%to19% ®20%t039%  40%t059% @ 60%t079% @ 80% to 100%

CDC COVID Data Tracker: Wastewater Surveillanc
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https://covid.cdc.gov/covid-data-tracker/#wastewater-surveillance

FDAGenomeTrakw\W SARE0\/2 Variant
Survelllance Project

AMonitor circulatingSARSE 02 variantsin US populations withn
emphasis on food production areas

ALeverage national sequencing capacity establishetth&¥DA

A GenomeTraknetwork collectsanduploadsgenome data to public repositories
In reaktime

A Apply to other pathogens of food safety significance (Norovirus, Hepatitis A)
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SAR&0V2 Sequencing Project:
Virginia Sité&election & Sample Collection

AThreesites inNorthwest Virginia

U SMPWW12(populationfF mMc Zpnnv .
o 5 million gallons per day

0 SMRWW260 LJ2 LJdzf 16,6002 y F
o 5 million gallons peday

U SMRWW27 (population unknown)
0 Food processing facility

A100 mL 24our composite samples collectexhce or twicewveekly
and transported tovirginia DCLS for testing

ASamplestored at 4C until processinfup to 2 day}

https://freevectormaps.com/unitedstates/virginia/ USVAEP & 2-8001 ?ref=atr
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Wastewater Sampling

Post Grit Removal

Methanol
r'., s
uilete
l'rlmary - 3
IRMie
. L D 2232 ]

Biological filter
o) _9e% e
Influent
Dried slude mnsponed to composting fields
Raw Wastewater Source: Talvitie, et al. 2015
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Laboratory Workflow

/ \RNA Sequence / \
A Samplecollection | QC QC NCBI
A Virus concentration A | A cDNA A (A Data submission A Human read
S A RNA extraction > | A Library prep 5 ABioSample 5| scrubbing
i A ddPCRietection A Sequencing A SRA FDA
™ ") | A SAREOW A Analysis pipeline
N controls y @Reports )
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DCLS Sample Processing Workflow

SamplePreparation (TR A
AHomogenization by mixing Sample Spike Matrix

. . : Preparation Recovery Control
A Centrifugationat 8,500 x g for 1éninutes

A Concentratiorof the supernatant with
the InnovapPrepConcentrating Pipette
(0.05 HM filter) Sample

T
(M
AElution ~400 u|_ concentrate Concentration i

BSL2+

| I I\

_/

Image SourceDeveloping a Wastewater Surveillance Samp
Strategy | Watefrelated Topics | Healthy Water | CDC
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https://www.cdc.gov/healthywater/surveillance/wastewater-surveillance/developing-a-wastewater-surveillance-sampling-strategy.html

DCLS Sample Processing Workflow
Extraction and Quantification
¥

ARNA extraction by thBymoResearch Quick
RNAViralKit
Include
W/Wﬁ Quantitative
Measurement Recovery Control

A Quantification with theBioRadPREvalence
ddPCFREAREC0V2 Wastewater Quantification
Kit on theBioRadQX One instrument

AYieldsviral copies peliter

~

AYiEldS viraI Copies per Iiter fAssess Inhibition Measure Controls: Measure
. . . *Human fecal control SARS-CoV-2
A Recovery assessed with matrix spike Matrix recovery control
A Extraction and PCR controls \ *Quanfitative control
A SARE 0\ Standard Image SourceDeveloping a Wastewater Surveillance Samp
A Blank negative control Strategy | Waterrelated Topics | Healthy Water | CDC
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https://www.cdc.gov/healthywater/surveillance/wastewater-surveillance/developing-a-wastewater-surveillance-sampling-strategy.html

SAR&E0V,2 Quantification and Variant Typing

- B i

ddPCRDetection
A Target=ddCoV_NNZ2)
A Limit of detection= 6,200 copies/L | —>
A Concentrations < LOD are assigned a
value half the LOD (3,200 copies/L
N .

4 N

Data QC and Analysis
A Monroe Pipeline
> | A Freyja (version)

- )

/ \ z 30:
SARS0V2 Sequencing
A NEBVarSkipgShort SARS0V2 v2 (VSS v2)

A DNA Prep Library Prep
A MiSeq oNextSedp50 2 x 150 paired end

- /

Historical variant distribution at this site
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Select Sewershed

All

Select Region

Northwest Virginia

Figure 1a. SARS-CoV-2 Viral Load in Wastewater

Sewershed
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Figure 1b. Reported COVID-19 Cases within Sewershed

Facilities
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Cases are reported up until the latest sample collection date.




WWTP 12

or
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Facility capacity: 5 MGD
Population served-16,500
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